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3 ([1, Theorem 4.2]). $\mathfrak{g}$- $\mathcal{M}$ , $\mathcal{M}$
Cartan $(S\mathfrak{g}^{*})_{inv}\otimes \mathcal{M}_{inv}$ $\mathcal{M}$ Cartan $(Sg^{*}\otimes \mathcal{M})_{inv}$ . DG
$(Sg^{*})_{1nv}$- , .
Aleksoev-Meinrenken [1] 2 4
, 3 4 Koszul . $Wg:=$
$S\mathfrak{g}^{*}\otimes\wedge g^{*}$ Weil . $G$- $Parrow B$ $\Omega(P)$ , Chern-
Weil . $W\mathfrak{g}$- . $\Omega(P)$ $\mathfrak{g}$-





4([1, Theorem 5.5]). $\mathfrak{g}$- $W\mathfrak{g}$- $\mathcal{N}$ , $\mathcal{N}$
Chevalley-Koszul N,inv . DG $(\wedge \mathfrak{g})_{inv}$- .
.
[1] 4 .
4 . Koezul ,
$g$- $\mathcal{M}$ , $\mathcal{M}$ Cartan Cartan
. Koszul ,
.
, Lef\‘evre [$5|$ .
8
DG $(S\mathfrak{g}^{*})_{inv}$- Mod $(S\mathfrak{g}^{*})_{inv}$
. . fibration, cofibration,
3 , Mod $(S\mathfrak{g}^{*})_{inv}$
, .
Lef\‘evre [5] cocomplete DG $(\wedge g^{*})_{inv}$- Comc$(\wedge \mathfrak{g}^{*})_{inv}$
. $C$ ,
$Ho(C)$ . $Le\Gamma evre[5]$ ,
, Mod $(Sg^{*})_{inv}$ Comc$(\wedge g^{*})_{inv}$
. ,




5. g-differential Wg-module $\mathcal{N}$ , cocomplete DG
$(\wedge \mathfrak{g}^{*})_{inv}$- , $\mathcal{N}_{buic}\otimes(\wedge \mathfrak{g}^{*})_{1nv}arrow \mathcal{N}_{inv}$
.
Lefivre , 3 5
. , 5 Lefbvre , $g$- $\mathcal{M}$ (
) , $\mathcal{M}$ Cartan Cartan
.
Alekseev-Meinrenken 3
([1, Theorem 3.6]). Maurer-Cartan
$\partial f+\frac{1}{2}|f,f]_{\wedge g}+\sum_{a}v^{a}\otimes e_{a}=\sum_{j}i\otimes c_{j}$
$0$ $f\in(S\mathfrak{g}^{*}\otimes(\wedge \mathfrak{g})^{-})_{inv}$ .
3 . 4, 5
. g $Wg$- $\mathcal{N}$ . $\mathcal{N}_{inv}$
$(\wedge g^{*})_{inv}$- , .
Alekseev-Meinrenken 2
. , l-





$(\mathfrak{g}, [\cdot, \cdot]_{\mathfrak{g}})$ $0$ $F$ Lie .
2.1. $g$- DG $(\mathcal{M}, d^{\mathcal{M}})$ ,
$L^{\mathcal{M}},$ $\iota^{\mathcal{M}}$ : $garrow End(\mathcal{M})$ ,
. :




2.2. $\mathcal{M}$ , $\mathcal{M}_{inv}:=\bigcap_{\xi\in \mathfrak{g}}krL^{\mathcal{M}}(\xi),$ $\mathcal{M}_{hor}:=$





. $S\mathfrak{g}^{*}$ $g^{*}$ ,
$(Sg^{*})^{21}:=f\dot{f}g^{*}$ , $(S\mathfrak{g}^{*})^{21+1}:=0$
. $\{e_{a}\}$ $g$ , $\{e^{a}\}$ .
$y^{a}:=e^{a}\in\wedge^{1}\mathfrak{g}^{*}$ , $v^{a}:=e^{a}\in S^{1}\mathfrak{g}^{*}$
.
2.3. (a) $G$ Lie , $g$ $G$ Lie , $M$ $G$
. g- $M$ $\Omega(M)$
. Lie contraction $G$ infinitesimal
generator .





$g$ Lie . $\mathfrak{g}$ $\wedge \mathfrak{g}$
$(\wedge g)^{-i}:=\wedge^{i}\mathfrak{g}$ , $(\wedge g)^{i}:=0$ $(i\geq 0)$
. $\wedge g$ $\wedge \mathfrak{g}^{*}$ pairing $\langle\cdot, \cdot\rangle$ . $\partial$ :
$\wedge \mathfrak{g}arrow\wedge g$
$(d^{\wedge}X,$ $Y\rangle$ $=\langle X, \partial Y\rangle$ , $X\in\wedge g^{*},$ $Y\in\wedge g$ .
. contraction $\iota^{*}:$ $\mathfrak{g}arrow End(\wedge g)$
$\langle\xi\cdot X,Y\rangle.=\langle X,\iota^{*}(\xi)Y)$ , $X\in\wedge g^{*},$ $Y\in\wedge \mathfrak{g}$ .
. $[\cdot, \cdot]_{A\mathfrak{g}}$ Schouten . $\partial$ $[\cdot, \cdot]_{Ag}$
( $\wedge \mathfrak{g}$ ) $(\wedge \mathfrak{g})[1]$ DG Lie .
$(\wedge \mathfrak{g})[1]$ $(\wedge \mathfrak{g})[1]^{i}:=(\wedge \mathfrak{g})^{i+1}$ .
$(\wedge \mathfrak{g})_{inv}$ $\wedge g$ . 9 Lie
, $\wedge \mathfrak{g}$ $\wedge \mathfrak{g}^{*}$ pairing $(\wedge g)_{inv}$ $(\wedge g^{*})_{inv}$
pairing . $(\wedge g^{*})_{inv}$ $(\wedge \mathfrak{g})_{inv}$ $\Delta$
. $x\in(\wedge \mathfrak{g})_{inv}$ primitive
$\Delta(x)=x\otimes 1+1\otimes x$
. $(\wedge g^{s})_{inv}$ primitive
. $\mathcal{P},$ $\mathcal{P}^{*}$ $(\wedge \mathfrak{g})_{1nv},$ $(\wedge g^{*})_{inv}$ primitive
, , $(\wedge \mathfrak{g})_{inv}$ $(\wedge \mathfrak{g}^{*})_{\ddagger nv}$ pairing
$\mathcal{P}$ $\mathcal{P}^{*}$
$P$ iring . $\mathcal{P}^{*}$ $\mathcal{P}$
, $\{Cj\}$ $\mathcal{P}$ . $\{\dot{d}\}$ .
$L^{S}(\xi)$ $S$ $0$ derivation
. $(Sg^{*})_{inv}$ . Chevalley’s transgression
theorem $\dot{d}$ $(Sg^{*})_{inv}$ ( [1]
). $\deg\dot{\not\simeq}=\deg\dot{d}+1$ .
3 Chevalley-Koszul
$g$- $A$ . $g$- $d$ ,
$L(\xi)$ $\iota(\xi)$ derivation . 9-
$\mathcal{A}$- $\mathcal{N}$ . $\mathfrak{g}$- $A\otimes \mathcal{N}arrow \mathcal{N}$
.
3.1. Weil $W\mathfrak{g}:=Sg^{*}\otimes\wedge \mathfrak{g}^{*}$ , Lie $L^{W}(\xi):=$
$L^{S}(\xi)\otimes 1+1\otimes L^{\wedge}(\xi)$ , contraction $1\otimes\iota^{A}(\xi)$ ,
$d^{W}$
$:= \sum_{a}(1\otimes y^{a})L^{W}(e_{a})-1\otimes d^{A}+\sum_{a}v^{a}\otimes\iota^{A}(e_{a})$
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$\mathfrak{g}$- .
g- $W\mathfrak{g}$- $\mathcal{N}$ , horizontal projection
$R_{or}:= \prod_{a}\iota^{\mathcal{N}}(e_{a})y^{a}$ : $\mathcal{N}arrow \mathcal{N}_{hor}$
. or $S\mathfrak{g}^{*}$ $L^{N}(\xi)$ . $d_{hor}:=$
or $\circ d^{\mathcal{N}}$ , $d_{hor}$ derivative , $x\in \mathcal{N}_{hor}$
, $d_{hor}x=(d-\sum_{a}y^{a}L^{N}(e_{a}))x\in \mathcal{N}_{hor}$ .
$\mathcal{N}\otimes\wedge \mathfrak{g}^{*}$ $0$
$\alpha:=\sum_{a}\iota^{N}(e_{a})\otimes y^{a}$ , $\beta:=\sum_{a}y^{a}\otimes\iota^{A}(e_{a})$
. $\alpha,$ $\beta$ nilpotent $e^{\alpha},$ $e^{\beta}$ .
[1] Proposition 5.3 ,
.
3.2. $\mathcal{N}$ $W\mathfrak{g}$- . Nh0r\otimes \wedge
$1 \otimes d^{A}+d_{hor}\otimes 1-\sum_{a}v^{a}\otimes\iota^{A}(e_{a})-\sum_{a}(1\otimes y^{a})L(e_{a})$, (1)
DG . $L(\xi):=L^{\mathcal{N}}(\xi)\otimes 1+1\otimes L^{\wedge}(\xi)$ .
$e^{-\alpha}oe^{-\beta}$ : $\mathcal{N}_{hor}\otimes\wedge g^{*}arrow \mathcal{N}$ , $x\otimes\etarightarrow(-1)^{|\eta|(|x|+1)}\eta\cdot$ ae
DG .
.
$Ad(e^{\alpha})(1\otimes\iota^{\wedge}(\xi))=1\otimes\iota^{\wedge}(\xi)+[\alpha, 1\otimes\iota^{\wedge}(\xi)]+\frac{1}{2}[\alpha, [\alpha, 1\otimes\iota^{A}(\xi)]]+\ldots$
$=\iota^{N}(\xi)\otimes 1+1\otimes\iota^{\wedge}(\xi)$ .
$Ad(e^{-\beta})(\iota^{N}(\xi)\otimes 1)=\iota^{N}(\xi)\otimes 1+1\otimes\iota^{\wedge}(\xi)$ .
$\mathcal{N}\otimes\wedge \mathfrak{g}^{*}\underline{e^{-\beta}}\mathcal{N}\otimes\wedge g^{*}arrow^{e^{-\alpha}}\mathcal{N}\otimes\wedge \mathfrak{g}^{*}$
$\iota^{N}(\xi)\otimes 1\downarrow$ $\downarrow+1\otimes\iota^{A}(\xi)\iota^{N}(\xi)\otimes 1$ $\downarrow 1\Phi\iota^{A}(\xi)$
$N\otimes\wedge \mathfrak{g}^{*}arrow^{e^{-\beta}}\mathcal{N}\otimes\wedge g^{*}arrow^{\epsilon^{-\alpha}}\mathcal{N}\otimes\wedge g^{c}$
12
. $\bigcap_{\xi\in g}ker(1\otimes\iota^{\wedge}(\xi))=\mathcal{N}\otimes F=\mathcal{N}$
, 2
$\mathcal{N}_{hor}\otimes\wedge \mathfrak{g}^{*}arrow e^{-\beta}(\mathcal{N}\otimes\wedge g^{*})_{h}$ $rarrow e^{-\alpha}\mathcal{N}$









$K_{l}(N)$ $d_{\mathfrak{g}},$ $(\wedge \mathfrak{g})_{inv}$- $(-1)^{|c|}(1\otimes\iota^{\wedge}(c))$ DG
$(\wedge g)_{inv}$- . $\iota^{\mathcal{M}}$ : $\mathfrak{g}arrow End(\mathcal{M})$
$\iota^{\mathcal{M}}$
$:\wedge \mathfrak{g}arrow End(\mathcal{M})$ . $\mathcal{N}$ $g$- $W$
, $\mathcal{N}_{1nv}$ DG $(\wedge \mathfrak{g})_{\ddagger nv}$- . $(\wedge g)_{inv}$- $\iota^{N}(c)$
. $\alpha,$ $\beta$ $L(\xi)$ , $e^{\alpha},$ $e^{\beta}$ $L(\xi)$ .
$e^{-\alpha}\circ e^{-\beta}$
$K_{\mathfrak{g}}(\mathcal{N})$ DG $(\wedge \mathfrak{g})_{inv}$-
. $e^{-\alpha}oe^{-\beta}$ .
$d^{N_{\circ}}e^{-\alpha}\circ e^{-\beta}=e^{-\alpha}\circ e^{-\beta}od_{\mathfrak{g}}$ (2)
.
3.3. $N$ $\mathfrak{g}$- $Wg$- . $N$ Chevalley-Koezul
DG $(\wedge \mathfrak{g})_{inv}$-
$\tilde{K}_{\mathfrak{g}}(\mathcal{N}):=\mathcal{N}_{ba\epsilon ic}\otimes(\wedge \mathfrak{g}^{*})_{inv}$ ,
$\tilde{d}_{g}:=d^{N}\otimes 1+\sum_{j}\dot{\emptyset}\otimes\iota^{A}(c_{j})$
,
. $(\wedge g)_{inv}$- $1\otimes\iota^{A}(c)$ .
$\tilde{K}_{\mathfrak{g}}(\mathcal{N})$ Ks( , Alekseev-Meinrenken [1]
, Maurer-Cartan- . $(\wedge 9)^{-}:=\oplus_{1>0}\wedge^{i}\mathfrak{g}$
, Alekseev-Meinrenken ([1, $Th\infty rem3.6]$ ):
$\partial f+\frac{1}{2}[f,f]_{AQ}+\sum_{a}v^{a}\otimes e_{a}=\sum_{j}\dot{\oint}\otimes c_{j}$ (3)
13
$0$ canonical $f\in(Sg^{*}\otimes(\wedge g)^{-})_{inv}$ . $\wedge \mathfrak{g}$
$\partial$, Schouten $[\cdot, .]_{\wedge 9}$
$\partial(p\otimes y):=p\otimes\partial y$, $[p\otimes y,p’\otimes y’]_{\wedge \mathfrak{g}}:=pp’\otimes[y, y’]_{\wedge \mathfrak{g}}$ .
$(S\mathfrak{g}^{*}\otimes(\wedge g)^{-})_{inv}$ . (3)
$f\in(S\mathfrak{g}^{*}\otimes(\wedge g)^{-})_{inv}$ . $f= \sum_{i}f_{i}’\otimes f_{i}’’\in$
$(Sg^{*}\otimes(\wedge g)^{-})_{inv}$ , $(N_{hor}\otimes\wedge g^{*})_{inv}$ $\iota(f)$
$\iota(f)(x\otimes\eta)$
$:= \sum_{i}f_{1}’x\otimes\iota^{A}(f_{1}’’)\eta$.
. $f$ nilpotent , $e^{\iota(f)}$ : $(N_{hor}\otimes\wedge \mathfrak{g}^{r})_{1nv}arrow K_{9}(\mathcal{N})$
.
$K_{l}’(\mathcal{N}):=(\mathcal{N}_{hor}\otimes\wedge 1^{*})_{inv}$ , $(\wedge \mathfrak{g})_{tnv}$- ,
$d_{l}’:=e^{-\iota(f)}od_{g}oe^{\iota(f)}$ , $(-1)^{|c|}(1\otimes\iota^{\wedge}(c))$ .
DG $(\wedge \mathfrak{g})_{iw}$- .
$e^{-\iota(f)} o(1\otimes d^{\wedge})oe^{\iota(f)}=1\otimes d^{\wedge}-\iota(\partial f+\frac{1}{2}[f, f]_{\wedge g})+\sum_{a}\iota(\iota^{*}(e^{a})f)L^{A}(e_{a})$
([1, Lemma 2.2] ). (3) $f$
$e^{-\iota(f)} o(1\otimes d^{\wedge})oe^{\iota(f)}=1\otimes d^{\wedge}-\iota(\sum_{j}\dot{\oint}\otimes c_{j}-\sum_{a}v^{a}\otimes e_{a})+\sum_{a}\iota(\iota^{*}(e^{a})f)L^{\wedge}(e_{a})$.
, $K_{l}(\mathcal{N})$ $d_{\mathfrak{g}}=1\otimes d^{\wedge}+d_{hor}\otimes 1-\sum_{a}v^{a}\otimes\iota^{A}(e_{a})$ ,
,
$e^{-\iota(f)_{O}}$ dg $oe^{\iota(f)}=d_{\mathfrak{g}}-\iota(\sum_{j}p^{j}\otimes c_{j}-\sum_{a}v^{a}\otimes e_{a})+\sum_{a}\iota(\iota^{*}(e^{a})f)L^{\wedge}(e_{a})$
$=1 \otimes d^{\wedge}+d_{hor}\otimes 1-\sum_{j}\dot{\oint}\otimes\iota^{\wedge}(c_{j})+\sum_{a}\iota(\iota^{*}(e^{a})f)L^{\wedge}(e_{a})$
(4)
.
$i:\tilde{K}_{l}(\mathcal{N})\simarrow K_{\mathfrak{g}}’(\mathcal{N})$ $z\otimes\etarightarrow(-1)^{|\eta|}z\otimes\eta$ .
. $X\in \mathcal{N}_{buic}$ $d_{hor}x=d^{N_{X}}$
$d_{l}’o\iota’-arrow io\tilde{d}_{\mathfrak{g}}\sim\sim$ (5)
14
. 1 . 1 DG (\wedge g)inv-
.
$e^{\iota(f)}$ : $K_{\mathfrak{g}}’(N)arrow K_{\mathfrak{g}}(\mathcal{N}).$ DG $(\wedge \mathfrak{g})_{1nv}$-
. $\Psi$
$\tilde{K}_{l}(\mathcal{N})arrow\overline{i}K_{g}’(\mathcal{N}$] $arrow e^{\iota(f)}K_{l}(\mathcal{N})\simarrow e^{-\alpha}oe^{-\beta}\mathcal{N}_{1nv}\sim$ ’





$\Psi$ DG $(\wedge S)_{inv}$ - .
, [1] Theorem 42
.
3.4. $g$ Lie , $\mathcal{N}$ $\mathfrak{g}$- $W\mathfrak{g}$- .
$\Psi:\tilde{K}_{l}(\mathcal{N})arrow \mathcal{N}_{inv}$ , $z\otimes\etarightarrow(-1)^{|\eta||z|}(e^{\iota(f)}\eta)\cdot z$
DG (\wedge G)tnv- .
4 $Car\tan$
4.1 Caruam
4.1. $\mathcal{M}$ $\mathfrak{g}$- . $\mathcal{M}$ Cartan DG $(S\mathfrak{g}^{*})_{inv^{-}}$
$C_{\mathfrak{g}}(\mathcal{M}):=(S\mathfrak{g}^{*}\otimes \mathcal{M})_{inv}$ , $d_{\mathfrak{g}}^{C}:=1\otimes d^{\mathcal{M}}-\sum_{a}v^{a}\otimes\iota^{\mathcal{M}}(e_{a})$ ,
, $H_{l}(\mathcal{M}):=H(C_{l}(\mathcal{M}), d_{l}^{C})$ $\mathcal{M}$
Cartan .
4.2. $F=\mathbb{R}$ . $G$ Lie , $\mathfrak{g}$ $G$ Lie
, $M$ $G$ .
H9(\Omega (M)) $M$ (Borel) .
15






Goraeky-Kottwitz-MacPherson [2] $\tilde{C}_{\mathfrak{g}}(\mathcal{M})$ $C_{9}(\mathcal{M})$
. Maszczyk-Weber [6] [2]
, Alekseev-Meinrenken [1] .
4.4 ([1, Theorem 4.2]). $g$ Lie . $\mathcal{M}$ $\mathfrak{g}$-
. (3) $f\in(Sg^{*}\otimes(\wedge \mathfrak{g})^{-})_{inv}$ ,
$\tilde{C}_{g}(\mathcal{M})arrow C_{l}(\mathcal{M})arrow\epsilon^{\iota(f)}C_{\mathfrak{g}}(\mathcal{M})$
DG $(S\mathfrak{g}^{*})_{inv}$- . ,
(M)\rightarrow HHg(M) .
[2], [6], [1] , Koszul
, $g$- $Wg$- $\mathcal{N}$ , $\tilde{K}_{9}(\mathcal{N})$
$\mathcal{N}_{inv}$ . , 3.4 Koszul
. $\mathfrak{g}$- $\mathcal{M}$ , $\tilde{C}_{l}(\mathcal{M})$ $C_{\mathfrak{g}}(\mathcal{M})$
. , Koezul ,
. , Lefevre [5]
.
4.2 Le vre $\blacksquare$
Lef&vre [5] . [4]
.
$A$ augmented DG , $d^{A}$ , $\mu^{A}$ : $A\otimes Aarrow A$ ,
$\epsilon^{A}$ : $Aarrow F$ augmentation . $C$ cocomplete augmented
DG , $d^{C}$ , $\Delta^{C}$ : $Carrow C\otimes C$ , $\epsilon^{C}$ : $Farrow C$
augmentation . $C$ cocomplete . $C$
$Carrow C^{\otimes \mathfrak{n}}arrow(C/F)^{\otimes n}$ , $n\geq 2$ ,
kernel . $n$
, . $\tau$ : $Carrow A$
16
twisting cochain . 1 $F$- ,
$d^{A}o\tau+\tau od^{C}=\mu^{A}\circ(\tau\otimes\tau)0\Delta^{C}$, $\epsilon^{A}\circ\tau\circ\epsilon^{C}=0$
. DG $A$- $L$ , $1\otimes\Delta^{C}$ ,
$d^{L}\otimes 1+1\otimes d^{C}+(\mu^{L}\otimes 1)o(1\otimes\tau\otimes 1)o(1\otimes\Delta^{C})$ .
cocomplete DG $C$- $L\otimes C$ , $L\otimes_{\tau}C$
. . Mod $A$ DG $A$- , Comc $C$
cocomplete DG $C$- .
$?\otimes_{r}C$ : Mod $Aarrow ComcC$
. , cocomplete DG C- $M$
,
$d^{M}\otimes 1+1\otimes d^{A}-(1\otimes\mu^{A})o(1\otimes\tau\otimes 1)\circ(\Delta^{M}\otimes 1)$ .
DG $A$- $M\otimes A$ . $M\otimes_{\tau}A$ .
$?\otimes_{\tau}A$ : Comc $Carrow ModA$ .
. Lefevre $(?\otimes_{r}C, ?\otimes_{r}A)$
([5, Lemme 2.2.1.2] ).
$\tau$ : $Carrow A$ acyclic . adjunction
morphism $(A\otimes_{r}C)\otimes_{\tau}Aarrow A$ .
. Mod $A$ . fibration
. Lef\‘evre .
4.5 ([5, Th\’eor6m 2.2.2.2]). (a) ComcC $f\otimes_{r}A$
$f$ , cofibration
.
(b) $?\otimes_{r}C,$ $?\otimes_{r}A$ quasi-inverse equivalence
$Ho(ModA)\Leftrightarrow Ho(ComcC)$ ,
. $C$ , $Ho(C)$
.
$A=(S\mathfrak{g}^{*})_{inv},$ $C=(\wedge \mathfrak{g}^{*})_{1nv}$ . 2
. $(\wedge g^{r})_{inv}$ primitive $\mathcal{P}^{*}$ ,
$(\wedge \mathfrak{g}^{*})_{tnv}\cong\wedge \mathcal{P}^{*}$ . $\tilde{\mathcal{P}}^{*}:=\mathcal{P}^{*}[-1]$ transgression
17
$(S\mathfrak{g}^{*})_{I\dot{n}v}$ , $(S\mathfrak{g}^{*})_{inv}\cong S$ .
,
$\tau:(\wedge \mathfrak{g}^{*})_{tnv}\cong\wedge \mathcal{P}^{*}arrow \mathcal{P}^{*}arrow S\tilde{\mathcal{P}}^{*}\cong(Sg^{*})_{inv}$
. P*\rightarrow P* , $\mathcal{P}^{*}arrow S\tilde{\mathcal{P}}^{*}$ transgression
. $\tau$ acyclic twisting cochain . 45(b)
, $?\otimes_{\tau}(\wedge \mathfrak{g}^{*})_{inv},$ $?\otimes_{\tau}(S\mathfrak{g}^{*})_{inv}$
$Ho(Mod(S\mathfrak{g}^{*})_{inv})\simeq Ho(Comc(\wedge \mathfrak{g}^{*})_{1nv})$ (6)
.
4.3 Chevalley-Koszul
$\Delta$ $(\wedge g^{*})_{inv}$ , $\mathcal{N}_{ba\epsilon 1c}\otimes(\wedge g^{*})_{inv}$ $1\otimes\Delta$




$\mathcal{N}_{inv}arrow\prime r\mathcal{N}_{basic}\otimes(\wedge \mathfrak{g}^{*})_{1nv}arrow \mathcal{N}_{buic}\otimes(\wedge \mathfrak{g}^{*})_{inv}\otimes(\wedge \mathfrak{g}^{*})_{inv}1\otimes\Deltaarrow \mathcal{N}_{inv}\otimes(\wedge \mathfrak{g}^{*})_{inv}\Psi\otimes 1$ .
4nv . 4nv cocomplete DG $(\wedge \mathfrak{g}^{*})_{inv^{-}}$
.
$\Psi,$ $Y$ Maurer-Cartan (3)
. $\mathcal{N}_{inv}$ . $\mathcal{N}_{inv}$
2
.
$\prime r_{\circ\Psi=1}$ , $\Psi,$ $l^{4}$ DG $(\wedge \mathfrak{g}^{*})_{inv}$-
. 34 $\Psi,$ $\cdot r$
. $\Psi,$ $l$ Comc $(\wedge g^{*})_{1nv}$
.
filtered C- $M$ admissible . flltration $\{M^{i}\}$ ex-
haustive, $M^{0}=0$ . Lef\‘evre .
4.6 ([5, Lemme 2.2.2.5]). cocomplete augmented DG $C$
$C^{0}=F$ exhaustive filtration $\{C^{i}\}$ , admissible
filtered DG C- .
18
$C^{j}:=\oplus_{i\leq j}(\wedge^{i*}g)_{inv}$ , $(\wedge g^{*})_{inv}$ exhaustive filtration
$F=C^{0}\subset C^{1}\subset\cdots\subset C^{\dim \mathfrak{g}}=(\wedge g^{*})_{inv}$
. $\mathcal{P}$ $(\wedge \mathfrak{g})_{1nv}$ primitive , $F^{j}$
$\wedge^{j}\mathcal{P}$ contraction $0$ $\tilde{K}_{\mathfrak{g}}(\mathcal{N})$
. $\tilde{K}_{\mathfrak{g}}(\mathcal{N})$ exhaustive filtration
$0=F^{0}\subset F^{1}\subset\cdots\subset F^{\dim \mathcal{P}+1}=\tilde{K}_{\mathfrak{g}}(\mathcal{N})$
. $\mathcal{N}_{inv}$ $(F’)^{0}=0$ exhaustive filtration $\{(F’)^{j}\}$
. , ﬄtered $(\wedge \mathfrak{g}^{*})_{1nv}$- $\tilde{K}_{\mathfrak{g}}(\mathcal{N}),$ $\mathcal{N}_{inv}$ $m\sim ible$.
$\Psi,$ $l$
. filtration , 4.6
.
4.7. $\mathfrak{g}$ Lie , $\mathcal{N}$ $\mathfrak{g}$- $W\mathfrak{g}$- .
$\Psi:\tilde{K}_{\mathfrak{g}}(\mathcal{N})arrow \mathcal{N}_{inv}$ , $z\otimes\etarightarrow(-1)^{|\eta||z|}(e^{\iota(f)}\eta)\cdot z$
cocomplete DG $(\wedge 9^{*})_{1nv}$-comodulae .
45(a) , $g$- $Wg$- $\mathcal{N}$ , DG
$(Sgg’)_{inv}$-
$\Psi\otimes(Sg^{*})_{inv}$ : $\mathcal{N}_{bu1c}\otimes(\wedge \mathfrak{g}^{*})_{inv}\otimes(S\mathfrak{g}^{*})_{inv}arrow \mathcal{N}_{inv}\otimes(S\mathfrak{g}^{*})_{inv}$ , (7)
. , . $\otimes_{\tau}$ $\otimes$ .








. $\sim$ $Wg$ acyclicity , $\sim$
(7) , $\sim$ (6) .
$\mathcal{M}_{inv}$ $\gamma:=\sum_{j}\iota^{\mathcal{M}}(c_{j})\otimes\dot{d}$
$\mathcal{M}$ inv
$=\mathcal{M}_{inv}\otimes Farrow\epsilon^{\gamma}\mathcal{M}_{1nv}\otimes(\wedge \mathfrak{g}’)_{inv}$ ,
19
, $?\otimes(Sg^{*})_{1nv}$ Minv $\mathcal{M}_{inv}\otimes(S\mathfrak{g}’)_{inv}$
, $d^{\mathcal{M}}\otimes 1-\sum_{j}\iota^{\mathcal{M}}(c_{j})\otimes p^{j}$ .
, $\mathcal{M}$ (
), $\tilde{C}_{\mathfrak{g}}(\mathcal{M})$ $C_{g}(\mathcal{M})$ . ,
(6) 47 .
4.4 $\mathcal{N}_{inv}$
g- $(\wedge g^{*})_{inv}$- $\mathcal{N}_{inv}$ . $\mathcal{N}_{inv}$
$\mathcal{N}_{inv}arrow\prime r\mathcal{N}_{bu1c}\otimes(\wedge \mathfrak{g}^{*})_{inv}arrow N_{bas1c}\otimes(\wedge \mathfrak{g}^{*})_{inv}\otimes(\wedge \mathfrak{g}^{*})_{1nv}1\otimes\Deltaarrow N_{1nv}\otimes(\wedge g^{*})_{1nv}\Psi\otimes 1$ .
.
$\Psi:\mathcal{N}_{b\epsilon sic}\otimes(\wedge \mathfrak{g}^{*})_{1nv}arrow N_{inv}$ , 1: $N_{inv}arrow \mathcal{N}_{b\epsilon s1c}\otimes(\wedge g^{*})_{1nv}$
34 . $\Psi,$ $Y$ Maurer-Cartan
(3) $f\in\in(S\mathfrak{g}^{*}\otimes(\wedge \mathfrak{g})^{-})_{inv}$ ,
$f$ . Alekseev-Meinrenken .
4.8 ([1, Theorem 4.6]). $g$ Lie , $\mathcal{M}$ $\mathfrak{g}$-
. (3) $f\in(S\mathfrak{g}^{*}\otimes(\wedge \mathfrak{g})^{-})_{tnv}$ DG
$(S\mathfrak{g}^{*})_{inv}$-
$\Phi:\tilde{C}_{\mathfrak{g}}(\mathcal{M})arrow C_{\mathfrak{g}}(\mathcal{M})arrow\epsilon^{\iota(f\rangle}C_{\mathfrak{g}}(\mathcal{M})$
up to homotopy $f$ .
$f,$ $f’$ (3) 2 . $f$
34 $\Psi$ : $\mathcal{N}_{basic}\otimes(\wedge \mathfrak{g}^{*})_{1nv}arrow \mathcal{N}_{inv},$ $l^{\iota}$ : $\mathcal{N}_{1nv}arrow$
$\mathcal{N}_{basIc}\otimes(\wedge \mathfrak{g}^{*})_{inv}$ . $f’$
$\Psi’,$ $\prime r’$ .
$d_{l}oH+Ho\tilde{d}_{\mathfrak{g}}=\Psi_{0}’r-1$
$d_{\mathfrak{g}}oK+Ko\tilde{d}_{\mathfrak{g}}=\Psi’0^{\prime r’-1}$
$H,$ $K$ . $\Psi,$ $l$
$\mathcal{N}_{inv}$ . $\Psi’,$ $r’$ $\mathcal{N}_{1nv}’$
.





. $(\Psi^{\prime_{\circ’}}r)\circ(\Psi 0^{\prime r’)-1}=d_{g}\circ K+K\circ\tilde{d}_{g}$
. $\Psi’0^{\prime r},$ $\Psi ol’$ .
. $\mathcal{N}_{inv},$ $\mathcal{N}_{inv}’$ . $\mathcal{N}_{inv}$
Maurer-Cartan (3) $f$ up to homotopy
.
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